Research in Saudi Arabia has revealed a shocking level of insufficiently physically active adults, particularly women. The risk of sedentary behavior will likely increase as the number of women with office-based jobs increases. The aim of this study is to determine the level of sedentary behavior, and its associated factors, among Saudi women working office-based jobs in the city of Riyadh. A cross-sectional study of 420 Saudi female employees at 8 office-based worksites were measured to determine body mass index and were given a self-administered survey to evaluate their level of physical activity and sedentary behavior. Median sitting time on work days was 690 min per day (interquartile range, IQR 541-870), with nearly half accumulated during work hours, and 575 min per day (IQR 360-780) on non-work days. Predictors of work day sitting time were level of education, number of children, and working in the private sector. Number of children, whether they were single, and whether they lived in a small home were found to predict non-work day sitting time. This study identifies Saudi women in office-based jobs as a high-risk group for sedentary behavior. There is a need to promote physical activity at worksites and reduce prolonged sitting.
Introduction
Rapid development of modern technology, transportation, and communications has not only decreased the demand for physical activity (PA), but has also caused sitting to become one of the most common postures in today's workplace, recreational activities, and daily commuting. Research on sedentary behaviors, defined as "those that involve sitting and low levels of energy expenditure (1-1.5 METs (metabolic equivalent of task))" [1] , has proliferated over the past decade; objective assessments of sedentary behavior revealed positive associations with cardio-metabolic biomarkers [2] and increased all-cause and cardiovascular disease (CVD) mortality [3] . Moreover, sedentary behaviors were shown to be associated with negative health outcomes differing from those attributed to physical inactivity [4] .
Research on physical inactivity prevalence in the Kingdom of Saudi Arabia (KSA) has increased in the past decade, exposing a shocking level of insufficiently physically active adults, especially women [5, 6] . In fact, the World Health Organization (WHO) reported in 2010 that 74.9% of Saudi women were insufficiently active, making them among the least physically active worldwide [7] . While studies have explored the relationship between occupational status and PA [8, 9] , no studies have examined the PA levels or sedentary behaviors of working adults in this region. As the number of women entering the KSA workforce grows [10, 11] , office-based jobs may increase the risk of sedentary behavior for this already vulnerable group. The aim of this study was to determine the level of sedentary behavior and its associated factors among Saudi women employed in office-based jobs in Riyadh.
Materials and Methods

Design and Setting
Purposeful sampling of worksites in Riyadh, Saudi Arabia, was used in the cross-sectional design. The inclusion criteria included jobs that are largely office-based (necessitating little physical work) and work areas that are segregated by gender (commonly practiced in the KSA). To increase generalizability, worksites of varying sizes and identified as public, private, or philanthropic organizations were included. A ratio of 2:1 public to private worksites were chosen to attain employees similar to the ratio of females employed in the general public [10, 11] . Eleven organizations were approached, including government offices, private companies, academic institutions, financial institutions, and charitable organizations. Eight organizations agreed to take part in this study.
Study Sample
To be eligible, participants were required to be female Saudi nationals between the age of 18 and 60 years and working in a primarily office-based setting. As this study was a census, the researcher or a staff member who was informed of the goals and significance of the study recruited all available employees who met the inclusion criteria. Of the 586 eligible employees approached, 420 agreed to participate, resulting in a response rate of 72%.
Study Instruments
A self-administered survey was distributed using hard copies, which included demographic information, psychosocial constructs, and questions on physical activity and sedentary behavior.
Sedentary Behavior
Sedentary behavior was evaluated by calculating sitting time using five questions from the Workforce Sitting Questionnaire (WSQ), which included reporting the number of minutes per day the participants spent sitting while working, commuting, using a home computer, watching television, and during recreation on work days and non-work days [12] . The WSQ test-retest reliability was previously evaluated at fair to excellent (ICC = 0.46-0.90) and had sufficient criterion validity against accelerometry in women (r = 0.22-0.46) [12] . Total sitting time on work days and non-work days was calculated using the sum of minutes spent sitting per day for all activities. The WSQ was forward and back translated into the Arabic and English languages, respectively.
The frequency that the subjects engaged in prolonged sitting (over 30 min) was also assessed using a five-point scale. In addition, the subjects' beliefs on whether sedentary behavior could negatively impact health were assessed by two items using a five-point Likert scale. Subjects were asked if they agreed that "sitting for prolonged periods can negatively impact my health" and that "sitting for prolonged periods will not negatively impact my health if I regularly exercise after work".
Physical Activity
Physical activity was assessed using questions adapted from the Arab Teens Lifestyle Study Questionnaire, which was shown to have an acceptable validity coefficient against an electronic pedometer (r = 0.37; p < 0.001) [13] . Subjects were asked to report how many minutes (on how many days per week), they usually engage in various PAs, such as housework, walking for exercise, walking as a means of transport, taking the stairs in the workplace and outside of work, and moderate and vigorous activities. PA level was classified by calculating total "metabolic equivalents" of all activities per minute per week (MET min/week). The PA compendium [14] was then used to classify subjects as having low (<600 MET min/week), moderate (600-2999 MET min/week), or high activity (≥1500 MET min/week vigorous activity or ≥3000 MET min/week moderate/vigorous PA).
Psychosocial Constructs
General self-efficacy and social support for PA were also assessed, as these two psychosocial constructs are recognized as being significantly associated with PA. The General Self-Efficacy Scale [14] has been extensively tested for evaluating self-efficacy, yielding internal consistency alpha values ranging between 0.75 and 0.91 for 25 countries [15] . It is comprised of ten items scored using a four-point Likert scale. In this study, the general self-efficacy score was calculated from the mean of the responses to the 10 items. The Physical Activity Social Support (PASS) survey [16] has been shown to have adequate validity and reliability in evaluating social support [16] . The possible mean scores of the five items in this survey range from −18 to 30. To assist in the interpretation of results, both the General Self-Efficacy Scale and PASS survey were categorized as "high" or "low" using the median scores of the respondents. Translation into Arabic and back translation into English were conducted for both the PASS survey and the General Self-Efficacy Scale. Fifteen subjects then completed the surveys in both languages, yielding 93.8% agreement between responses. The complete survey was validated for comprehension, clarity, feasibility, and test-retest reliability by 21 subjects similar to the study sample.
Body Mass Index
To determine the participants' body mass index (BMI) scores (kg/m 2 ), measurements of height and weight were taken using a Seca 213 portable measuring rod (Seca, Hamburg, Germany) and Seca 813 digital floor scale. Using the BMI scores, subjects were then categorized as underweight (<18.50), normal weight (18.50-24.99), overweight (25.00-29.99), or obese (≥30.00) according to the international classification system used by the WHO. Pregnant subjects (n = 8) were not measured.
Ethical Issues
Ethical approval was obtained from the Institutional Review Board at King Abdullah International Medical Research Center (RR13/002) under the reference RRSS/005/2013. The study was approved to collect data from all work areas, and informed consent was obtained from all participants.
Data Analysis
SPSS version 20 (Armonk, NY, USA) was used to perform the statistical analyses. Total sitting time was capped at 960 min per day (as this would allow for eight hours of sleep) and was represented by the median and interquartile range (IQR). Continuous demographic and psychosocial variables were reported as mean and standard deviation, and categorical variables as frequency and valid percent. General Self-Efficacy Scale and PASS survey were categorized as "high" or "low" using the median scores of the respondents.
Mean and median sitting times during the individual activities of commuting, using a computer, watching TV, or socializing on work days and non-work days were compared and reported. Responses on how frequently respondents sat for periods of over 30 min during work hours were described using frequency and valid percent, and significant associations with demographic variables were reported. The frequencies and valid percentages of the respondents' beliefs about the effect of sedentary behavior on health were also recorded.
Differences between participants in demographic and psychosocial characteristics, and mean sitting time on work days and non-work days, were evaluated using the Kruskal-Wallis test, where a p-value less than 0.05 was considered significant. Predictors for sitting time were determined using multiple linear regression analyses and stepwise elimination of variables, and significance was declared at p < 0.05 and 95% confidence interval (CI).
Results
The sample demographic characteristics are displayed in Table 1 . The mean age of the respondents was 31.7 (±8.3). The greatest proportion of respondents (38.2%) were in the "normal" BMI category; however, over half of the sample were either "overweight" or "obese" (58.3%). The mean BMI was 27.1 (±5.9), which lies in the "overweight" category. The majority of the sample reported "low" PA levels (52.1%). Median sitting times during the individual activities of commuting, using a computer, watching TV, or socializing were significantly greater on non-work days than on work days (Table 2 ). However, due to the reports of higher sitting time at work (343.9 min/day (240-420)), total sitting time was significantly greater on work days than on non-work days (p < 0.001). More importantly, 84.7% of all respondents reported that they often or always sit for periods of 30 min or more during work. This was significantly more common among private-sector workers, compared to public-sector workers (p = 0.004) (Figure 1 More importantly, 84.7% of all respondents reported that they often or always sit for periods of 30 min or more during work. This was significantly more common among private-sector workers, compared to public-sector workers (p = 0.004) (Figure 1 ). The two items exploring the respondents' beliefs about the effect of sedentary behavior on health revealed that while the majority (95.2%) agreed that prolonged sitting can negatively impact health, 49.1% falsely believed that exercising after work (after prolonged periods of sitting) would offset the negative impact of prolonged sitting (Table 3) . Whether the subjects responded that they "agreed/strongly agreed" or "disagreed/strongly disagreed" that prolonged sitting would negatively impact their health if they exercise after work (item 2) was not significantly associated with sitting times on work (p = 0.125) and non-work days (p = 0.812). The two items exploring the respondents' beliefs about the effect of sedentary behavior on health revealed that while the majority (95.2%) agreed that prolonged sitting can negatively impact health, 49.1% falsely believed that exercising after work (after prolonged periods of sitting) would offset the negative impact of prolonged sitting (Table 3) . Whether the subjects responded that they "agreed/strongly agreed" or "disagreed/strongly disagreed" that prolonged sitting would negatively impact their health if they exercise after work (item 2) was not significantly associated with sitting times on work (p = 0.125) and non-work days (p = 0.812). Table 4 displays the median (IQR) sitting time on work days and non-work days among various demographics. General Self-Efficacy Scale and PASS survey were categorized as "high" or "low" using the median scores of the respondents (3 and 11, respectively). These variables were used to predict sitting time using multiple linear regression analyses and stepwise elimination, resulting in the model presented in Table 5 . The significant predictors for sitting time on work days included number of children, job sector, and education level (Table 5 ). Sitting time was projected to decrease by approximately 37 min with each additional child. Private-sector workers were predicted to increase sitting time by nearly 80 min per day on work days, compared to public-sector and philanthropic employees. Work day sitting was also predicted to increase by 55 min as education level increased. This model explained 21% of the variance in sitting time on work days. The model for non-work day sitting shows that the number of children, the size of home, and marital status are significant factors. Sitting on non-work days was projected to decrease by 27 min with each additional child. Living in a small home, as compared to a medium home, reduced sitting time by 81 min per day. Being single, as compared to married, increased sitting time by 73 min per day. However, this model only explained 10% of the variance in sitting time on non-work days. 
Discussion
Sedentary behavior is a probable independent predictor for certain health outcomes, as it is shown to be associated with different negative health outcomes from those attributed to physical inactivity [4] , including cardio-metabolic biomarkers [2] and increased all-cause and CVD mortality [3] . Thresholds for adverse health outcomes have not been established due to a lack of data and variations in reporting. Sitting time was self-reported in this study, as it has been found to be an acceptable tool for determining health-outcome associations in cross-sectional studies [16] ; however, these reports have been shown to consistently underestimate sitting time [17] . To mitigate this issue, this study measured sitting time during domain-specific activities, such as sitting during transport and sitting at work, that have been found to have a greater correlation with objectively tested sitting time. Additionally, sitting times during the domain-specific activities were shown to be less prone to underreporting, compared to single-item sitting time for the entire day [16] .
The findings show that the total sitting time on work days have a median of 690 min per day (IQR 541-870), with nearly half accumulated during work hours. Respondents reported nearly 20% less sitting time on non-work days. This is similar to figures in the International Prevalence Study [17] of adults aged 18-65 years in 20 countries, in which Saudi Arabia reported the highest proportion of its sample could be found in the 5th quintile of 540-1020 min, while the median of the entire international sample was 300 min per day (IQR 180-480).
Jans et al. [18] reported less sedentary time among Dutch workers (n = 7720), compared to the present study, with an average of seven hours of sitting time, a third of which was accumulated at work. A sample of working adults from Australia (n = 1048) reported substantially lower sedentary behavior than those in the present study, with sitting times of 348 min per day on work days and 264 min per day on non-work days [19] .
The lower average figures from these international studies might be explained by their use of data from representative samples [17] or working adults in general [18, 19] . The present study assessed office-based workers only, which are more likely to report greater sitting times at work; however, even non-work day sitting times were much greater among the present sample than those reported in other studies.
In addition to the total sitting time, the high frequency of prolonged sitting (85%) reported by this sample poses an additional health risk (independent of total sedentary time and physical inactivity) [20, 21] . Thorp et al. [22] conducted an objective study on sitting times among office, call center, and service desk personnel, finding that approximately half of these times were over a period of 20 min or more. As beneficial health effects (such as significantly lower waist circumference, BMI, triglycerides, and two-hour plasma glucose) have been associated with interrupting long periods of sitting [20, 23] , accurate assessments of this behavior using objective measures are warranted, as this association may have important public health implications.
Correlates of sedentary behavior have not been as extensively reported as those for physical activity. Identifying demographics who may be at higher risk for sedentary behavior will allow for more focused PA programs in the workplace. In this sample, the only predictor for significantly higher sitting times on both work and non-work days was the number of children. Sitting time was projected to decrease by approximately 37 min per day on work days and 27 min per day on non-work days with each additional child. This variable has not been extensively studied in existing literature [24, 25] . O'Donoghue et al. [25] systematically reviewed 74 studies on correlates of sedentary behavior, yet only 8 studies reported on the presence of children in the household. Five of these studies found lower overall sitting times among people who have children [26] [27] [28] [29] [30] ; however, two reported higher sitting times while commuting [27, 31] . Busschaert et al. [32] found that adults with children sat 21% less while using a home computer. This may reflect the important role that having children and increased physical responsibilities plays in decreasing sedentary behaviors, while also identifying women without children as a priority target for campaigns to reduce sitting time.
Among the present sample, education level was a significant predictor for sedentary behavior on work days. Sitting time on work days is predicted to increase by 55 min per day as education level increases. In previous studies, the relationship between education and sedentary behavior depended on the domain of sedentary time measured; screen time had an inverse relationship with education level, whereas total sedentary time was positively correlated [25] . It appears that professional occupations for women with higher education levels require higher sitting times, which increases total sedentary time.
It is interesting that work sector was also a predictor for sedentary behavior on work days, with private-sector workers projected to sit 80 min more per day than those working in other sectors. Private-sector workers were also significantly more likely to report sitting for periods of 30 min or more during work. No studies were found that evaluated this factor and its correlation with sedentary behavior. Whether this reflects a more stringent and competitive work culture within the private sector of the KSA is not clear and warrants further investigation.
Single women in this sample were found to be at greater risk for sedentary behavior on non-work days. Previous reports in eight studies investigating the association between marital status and sedentary behavior are inconsistent [24, 25] , showing increased, decreased, or no association with marital status.
In this sample, living in a small house was a significant predictor for increased sitting on non-work days, as compared to living in a medium-sized home. Only one study was found that considered the type of the home, showing objectively measured levels of sedentary behavior among those living in an apartment or a duplex were 2% higher than among those living in a house [33] . Presence of a domestic helper or other family member that may have an effect on the subject's responsibilities at home was not explored in this study and may play a mitigating factor on the amount of PA and sitting time and the type (size) of home.
This study had several limitations. First, the main instrument for data collection was a survey, which is subject to social desirability and recall bias. While the survey was reliable and valid, it is recommended that future studies consider more objective instruments for assessing sedentary behavior, such as accelerometers. Second, the ability to make causal inferences was limited by the cross-sectional design. As the sample was from Riyadh, the generalizability of the findings to other regions of the KSA is limited. Third, this study explored several individual and psychosocial correlates to sedentary behavior but did not include environmental factors at home, at work, and in the community, which other studies have shown to be of importance. Finally, a lack of comparable data in the region, especially from this subset of the population, also limited the extent of analysis in the present study.
Conclusions
The magnitude of sedentary behavior among this sample of Saudi women was generally greater than what had previously been reported among other populations. Societal restrictions on the types of occupation currently available to Saudi women may pose unique risks for those with office-based jobs. With a growing number of Saudi women entering the workplace, studying the effect of workplace sedentary behavior on health is warranted. This may also support the use of workplace wellness programs to reduce sitting time and promote physical activity, thereby reducing chronic diseases and their risk factors as part of a holistic public health approach. Identifying correlates of sedentary behavior within this population will allow for the development of more effective programs that prevent the negative consequences of sedentary behavior. This study also identified segments of the population that may require greater attention when planning public health initiatives to decrease sedentary behavior, including women without children, those with higher education levels, and those working in the private sector. This study focused on the effect of individual and social factors on sedentary behavior, and further exploration of environmental factors, particularly those in the built environment, is warranted. Future research on the magnitude of sedentary behavior among women in other occupations and in other regions of the KSA is also recommended.
